Inhibition of mitochondrial respiration by cationic rhodamines as a possible teratogenicity mechanism.
Exposure of mice to cationic rhodamines, Rh 123 and Rh 6G, has been found to be associated with developmental toxicity, while neutral rhodamines (e.g., Rh B) had no such effect. When mouse embryos from dams given ip injections of Rh 123, Rh 6G (15 mg/kg), or Rh B (30 mg/kg) on gestation Day (GD) 10 were examined, Rh 123, Rh 6G were present in embryonic tissue in fluorescent bodies within the average dimensions of mitochondria. Rh B was evenly distributed in the cytoplasm. With in vitro exposure of isolated mitochondria to rhodamines on GD 12, 3-4 times more Rh 123 was associated with mitochondria under energized conditions than under nonenergized conditions; the amount of Rh 6G associated with mitochondria was much less under either condition. Treatment of pregnant mice (ip) with Rh 123 (15 mg/kg/day) or Rh 6G (0.5 mg/kg/day) on GD 7-10 resulted in inhibition of state 3 respiration of embryonic mitochondria isolated on GD 12. When isolated embryonic mitochondria were exposed to the cationic rhodamines, inhibition of state 3 respiration was dose dependent. With 5 micrograms of Rh 123/mg mitochondrial protein, state 3 respiration decreased by 31%, while Rh 6G (1 microgram/mg) decreased state 3 respiration by 27%. In vivo exposure of maternal liver mitochondria to cationic rhodamines did not result in inhibition of respiration 2 days later, whereas in vitro results were similar to those for embryonic mitochondria. In vivo or in vitro exposure to Rh B had no effects on mitochondrial respiration. These results indicate that interference with embryonic energy metabolism is a possible mechanism by which cationic rhodamines exert adverse effects on embryogenesis.